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Tuesday, February 18, 2014 465a(overlapping around 67 ppm in F2 and 130 ppm in F1) correspond to b-sheet
like conformations.
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Amots are adaptor proteins which coordinate signaling for cellular differentia-
tion and proliferation. Their ACCH domain binds lipids with specificity leading
to membrane deformation. A critical feature of Amot proteins is a novel lipid-
binding domain, the Amot coiled-coil homology (ACCH) domain, which has
the ability to selectively bind monophosphorylated phosphatidylinositols (PI)
as well as target transcription factors to the nucleus. Understanding the bio-
physical mechanisms involved in lipid binding may provide pathways to modu-
late protein sorting and downstream signaling events inducing cellular
differentiation, cancer cell proliferation, and migration. The central hypothesis
is that characterizing Amot lipid-binding events will enable specific modulation
of Amot isozyme for the prevention of ductal cell hyperplasia progression into
breast cancer tumors. Synthetic membranes are used to demonstrate the role of
dimerization in the ability to maintain ACCH-lipid binding activity. The spe-
cific aims of this work are: 1) Delineate the properties of the ACCH domain
that provide for a dimer switch; and 2). Define the lipid-interaction properties
of the ACCH domain homo- and hetero-dimer.
Site-directed mutagenesis was employed to probe the specific contributions of
37 selected lysines and arginines. We first measured the mutation stability
through DSF, and then for their ability to dimerize using DLS. We then
compare that information with that garnered from intrinsic tyrosine absorbance
to understand the changes in structural conformations as a function of the mu-
tation and lipid binding. As a result, we look to provide further information
about which conserved residues participate in dimerization as a mechanism
to control hetero- and homo-dimer formation.
This work was supported by the IUSM LHSI Program and NIH
K01CA169078-01.
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Holins are a large family of membrane proteins that control the activity of
bacteriophage-encoded murein hydrolases by regulating their access to the
peptidoglycan substrate. The two S. aureus membrane proteins CidA and
LrgA exhibit holin and, respectively, anti-holin like properties. They are
believed to play an important role in the formation of biofilm by controling bac-
terial cell lysis during bacterial programmed cell death. This resembles the
behavior of apoptotic (e.g. Bax/Bak) and antiapoptotic (e.g. Bcl-2/Bcl-XL) pro-
teins in eukaryotes. Pure preparations of recombinant CidA/LrgA were func-
tionally reconstituted into synthetic lipid vesicles, as confirmed by circular
dichroism spectroscopy and transmission electron microscopy. Fluorescent
markers were entrapped into the protein reconstituted vesicles. A new method
was developed to study the protein-induced leakage from vesicles since the
conventional leakage assay could not be applied to CidA/LrgA. Our initial
study has revealed that CidA induces leakage of small dyes. Ongoing studies
include leakage of larger molecules to determine the dimension of the pore
formed by CidA and characterization of the role played by LrgA in pore forma-
tion. This research will provide insight into the in vivo function of Cid/Lrg pro-
teins and shed light on bacterial holin-like proteins.
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Heterotrimeric G-proteins, consisting of three distinct subunits Galpha, Gbeta,
and Ggamma, constitute one of the most important signal transduction systems
in eukaryotes. In mammals they function as molecular switches in responses to
external stimuli such as light and drugs. The activation mechanism for the
mammalian heterotrimer is well known while in plants it is just inferred by
analogy with the mammalian complex. Plant heterotrimeric G-proteins have
been shown to be involved in multiple phisiological process, like regulation
during development of leaf shape, cell proliferation, lateral root formation, sto-
matal density as well as control of post germination process (1); despite this, the
available set of subunits looks limited compared to their mammalian cognates.
In the Arabidopsis genome only one gene is present for the alpha and beta sub-
unit while at least 3 genes have been discovered to belong to gamma subunitproviding functional selectivity and specificity to the heterotrimer (2). In order
to elucidate the activation mechanism in plants and better understand the G-
protein-mediated molecular pathways, a structural investigation of the A. thali-
ana complex has been undertaken . Heterotrimeric G-protein subunits ( GPA1,
AGB1, and AGG2) from A. thaliana were cloned and purified. GPA1 was pu-
rified from P. pastoris while AGB1 and AGG2 from E. coli. For all the three
subunits SAXS data are avalaible while for AGG2 subunit several crystalliza-
tion trials have been put in place. Coexpression of AGB1-AGG2 dimer is
currently in progress in E. coli expression system. Data from X-ray diffraction
and small angle X-ray scattering will be collected in order to be able to move to
the next step: the heterotrimer full reconstitution.
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The ribonucleoprotein (RNP) machinery of the spliceosome is composed of
several subunits, which assemble stepwise during the process of splicing. U2
auxiliary factor (U2AF), a heterodimer comprised of a large (65 kDa) and a
small (35 kDa) subunit, is involved in the early recognition of the intron and
stabilization during splicing reactions. U2AF65 specifically recognizes the pol-
ypyrimidine tract in pre-mRNA introns and additionally contacts further
splicing factors, such as mBBP/SF1 and SAP155 [1,2]. U2AF65 contains three
RNA recognition motifs (RRM), where RRM1 and RRM2 mediate RNA bind-
ing while RRM3 is a U2AF homology motif (UHM) that mediates the interac-
tion with U2AF35 [3].
A nuclear magnetic resonance spectroscopy study of recombinant human
U2AF65 (RRM1-RRM2) showed a closed conformational state for the splicing
factor in absence of RNA, while an open conformation is induced upon binding
to polypyrimidine stretches [4].
Here, conformational subpopulations of the protein were investigated using
single-pair FRET in solution with multiparameter fluorescence detection and
pulsed interleaved excitation [5]. Information on FRET efficiency, stoichiom-
etry, and lifetime revealed different conformational states dependent on substrate
recognition and provided clues for dynamicmotions of the splicing factor. These
were further analyzed on a total internal reflection microscope using molecules
immobilized in lipid vesicles. Changes in FRET efficiency over time showed a
highly flexible U2AF65 protein with stabilization of specific conformational
states upon RNA binding. Single-pair FRET measurements provide detailed in-
sights into the mechanistic action of polypyrimidine tract recognition.
References
[1] Wahl et al. (2009) Cell 136: 701-718.
[2] Berglund et al. (1998) Genes Dev. 12: 858-67.
[3] Wu et al. (1999) Nature 402: 832-5.
[4] Mackereth et al. (2011) Nature 475: 408-411.
[5] Mu¨ller et al. (2005) Biophys J. 89(5): 3508-3522.
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A vast body of evidence coming from different microscopy techniques has been
instrumental in concluding the long debate on whether biological membranes
presented lateral segregation of proteins and lipids. Currently, the existence of
membrane domains in both eukaryotes and prokaryotes is common ground.
However, the mechanisms that sustain membrane domain formation and main-
tenance remain largely unknown. Our work is focus on the study of eisosomes,
recently discovered plasmamembrane domains in S. cerevisiae.We showed that
Pil1 and Lsp1, the major proteinaceous components of eisosomes, are able to
form self-assemblies that bind and curve membranes both in vivo and in vitro.
We also showed that Lsp1 and Pil1 membrane-sculpting abilities are associated
with the generation and organization of membrane domains (1,2). Thus, our cur-
rent work supports the hypothesis that a mechanism for membrane eisosome
domain formation is membrane curvature generation directed by Pil1-Lsp1 as-
semblies. To address this hypothesis we are applying Fluorescence Correlation
Spectroscopy and Number and Brightness Analysis to describe the dynamics of
Pil1 and Lsp1 in vivo.We are studying the oligomeric state and concentration of
these proteins in the cytoplasm soluble fraction and in the plasma membrane.
Alsowe plan to study the kinetic parameters of Pil1, Lsp1 and plasmamembrane
interactions during eisosome biogenesis and also during stationary phase.
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The 6-deoxyerythronolide B synthase is a prototypical assembly line polyke-
tide synthase (PKS). Models for the quaternary structures of a full PKS module
and bimodule have been derived through small-angle X-ray scattering (SAXS)
analysis of a systematic set of multidomain proteins whose fragments have pre-
viously been characterized at atomic resolution. The global architectures of
these proteins suggest that the ACP can interact with the KS domain through
two mutually exclusive channels during polyketide chain elongation and
translocation.
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Dehaloperoxidase-hemoglobin (DHP) is a multi-functional protein isolated
from the annelid marine worm Amphitrite ornata. It has been shown to function
as an oxygen transporter, peroxidase, peroxygenase, oxidase and hydrogen sul-
fide oxidase with substrates that include a range of phenols and indoles. DHP
primarily exists as a monomer in the solution (~90%), while is observed as a
dimer in the X-ray crystal structure. The dimer-monomer equilibrium in solu-
tion has shown to be able to change the redox state of the protein which further
regulates the multiple enzyme functions of DHP. The self-assembly behavior of
DHP has been studied by NMR and MD simulations in terms of backbone dy-
namics. The R1, R2 and {1H} 15N NOE of the backbone amide N-H bonds
have been measured using NMR relaxation experiments at multiple magnetic
fields. The squared generalize order parameter S2 that describe the spatial re-
striction of the internal motions of amide N-H bond was extracted using the
model-free analysis for each residue. S2 were also theoretically calculated
from correlation functions based on MD simulations. The dynamic pattern of
DHP monomer shows that the ms-ms slow motions experiencing by residues
in the dimer interface are primarily responsible for association between each
monomers. Moreover, the disulfide bond is formed between the only cysteine
in DHP during the dimerization process which leads to the unique autoreduc-
tion phenomenon in DHP. While most heme proteins autooxidize, DHP will
actually autoreduce if prepared in the ferric form because of its very high reduc-
tion potential (the highest known for a monomeric hemoglobin) and reduction
by surface cysteines that form disulfide bonds during the dimerization process.
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Oligomerisation is essential for the function of some proteins. The PyrR family
of proteins are involved in pyrimidine operon attenuation. They are regulated
by the presence of certain nucleotides such as guanosine monophosphate
(GMP), which stabilises the tetrameric state. Notably, some members of this
family can adopt a tetrameric oligomerisation state regardless of the presence
of the GMP. Perica et al. (2012) previously found that this family, among
several others, have differences in sequence outside the oligomeric interfaces
and these are sufficient to explain the changes to their subunit geometry and
oligomerisation states. Here, we compared the differences in structural flexi-
bility linked to the changes in oligomeric state caused by a) specific mutations
and, b) by the presence of bound GMP. We calculated the coarse-grained
normal modes of dimeric units of the PyrR dimers and tetramers using an
Elastic Network Model implemented in the Molecular Modelling ToolKit.
We conducted several analyses including comparing the normal modes of theseproteins with each other using the Bhattacharyya Coefficient similarity mea-
sure, correlations matrices, and the conformational overlap analysis, by which
the contribution of these modes to the transition from one state to another can
be quantified. Firstly, we found that while the dynamics were very similar be-
tween all the structures, there was a noticeable difference between the dimeric
and tetrameric units. We also show that both sets of proteins transition from
tetrameric to dimeric states similarly, indicating some overlap between the ef-
fects of allostery and evolution on oligomerisation in PyrR.
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Describing, understanding, and modulating the function of the cell require
elucidation of the networks and structure of its macromolecular assemblies.
Here, we describe an integrative approach to determine the topologies of het-
eromeric assemblies using structural information derived from native mass
spectrometry (MS), proteomics and chemical cross-linking MS. The method
was developed and further assessed for robustness and accuracy using a bench-
mark of five hypothetical assemblies with simulated data and two assemblies
with previously published MS data. With this benchmark in hand, we purify
and characterize the yeast eukaryotic initiation factor 3 (eIF3) complex whose
complete 3D topology has not been previously defined. Using a combination of
MS-based data, we establish sub-stoichiometric binding of eIF5 and derive a
high-likelihood structural model for the five subunit eIF3 complex. Our results
further reveal two interaction modules within the eIF3 and are in accord with its
role as a scaffold for other initiation factors. In conclusion, here we highlight
the utility of a MS-based integrative approach for modelling complexes with
unknown interactions and
topology. The correspond-
ing computational algo-
rithm is implemented in
the open source Integrative
Modeling Platform (IMP).2358-Pos Board B50
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After a brief introduction into the field of native mass spectrometry and ion
mobility analysis of protein complexes, we discuss how high-mass modified
instrumentation can give powerful insights into the stoichiometry, subunit
composition, size and shape of biomolecular particles.
We will show recent data on HFQ complexes which act as an RNA chaperone
and are involved in the regulation of gene expression through facilitating post-
transcriptional interactions between non-coding sRNAs and mRNA. The
example of SMC proteins, which are crucial for Structural Maintenance of
Chromosomes, illustrates the ability of ion mobility approaches to link infor-
mation on complex assembly with the topology of the functional unit in hetero-
geneous systems.
Recently, we have also been studying ion channels in detergent micelles and
have been able to show the gradual opening of the Mechanosensitive Channel
of Large Conductance in response to the binding of a charged drug molecule
inside the channel which mimics the pressure on the bulk membrane. We
show that we can characterize snapshots of the gradual opening of the channel,
by using collision cross sections obtained from ion mobility measurements in
combination with molecular modelling.
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c-SRC is a non-receptor protein tyrosine kinase that serves as an upstream reg-
ulatory molecule for a wide array of signaling cascades and proteins such as C-
Jun N-terminal Kinase (JNK). Chronic JNK activation is known to alter cellular
function and lead to human disease including peripheral insulin resistance in
type II diabetes. Thus, modulating c-SRC activation via therapeutic intervention
is a potential means for treating human disease. c-SRC is activated by saturated
fatty acids and cytoplasmic regulatory proteins. One such protein, p52Shc,
